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DETAILED ACTION 

1. Applicant's response to the last Office Action, filed 12/05/2006, has been entered 
and made of record. 

Claim Rejections - 35 (JSC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent 
by another filed in the United States before the invention thereof by the applicant 
for patent, or on an international application by another who has fulfilled the 
requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before 
the invention thereof by the applicant for patent. 

3. Claims 1-8 and 10 are rejected under 35 U.S.C. 102(e) as being anticipated by 
U.S. Patent 6,512,994 to Sachdeva. 

As to independent claim 1 , Sachdeva et al discloses, a method for determining 
dental alignment of a 3-dimensional model of one or more teeth of a patient ( a method 
for producing a three-dimensional digital model of an orthodontic patient; column 3, 
lines 47-48), said method comprising the steps of: 

(a) obtaining a radiograph (obtaining data of an orthodontic structure, column 3 lines 50- 
51 , note that the data may be video data, x-rays, CAT scans, ultrasound, and/or 
magnetic resonance images, column 3 lines 57-59) of the teeth of the patient; 
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(b) obtaining a digital image from the radiograph indicative of the dental alignment of the 
teeth relative to a dental arch of the patient (the orthodontic data may be obtained by 
scanning a patient mouth to obtain video data, column 4, lines 18-19), Sachdeva et al 
teaches, 

(c) overlaying the 3-dimensiional model of the teeth with the digital image obtained from 
the radiograph (map the two dimensional image of a tooth on the three dimensional 
model, multiple angles of the tooth should be used, column 5, lines 50-52); and 

(d) determining vertical and horizontal mis-alignment of the teeth in the 3-dimensional 
model (determine the scaling factor, column 4, line 46) relative to the digital image 
obtained from the radiograph (scaling factor 28 determination is .based on an 
assumption that the video data 10 will have a linear error, column 4, lines 57-58); and 

(e) adjusting the 3-dimensional model to correct for the mis-alignment, thereby 
producing an adjusted 3-dimensional model of the teeth that is corrected for the vertical 
and horizontal alignment of the teeth adjacent to the prosthesis that is corrected for the 
vertical and horizontal alignment of the teeth adjacent to the prosthesis (the scaled 
digital model 48 of the tooth is positioned to be planer with the x-ray tooth 46. Having 
obtained the proper orientation between the two objects, the per tooth scaling factor is 
determined and subsequently used to generate the composite digital model 50 of the 
tooth(i.e. adjusted model), column 5,lines 40-45,figure 5). 

As to dependent claim 2, Sachdeva et al teaches the method as claimed in claim 
1 wherein the adjusted 3-dimensional model is used to fabricate prosthesis (i.e. crown 
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44). Note that making a patient's dental prosthesis can be considered the prosthesis 
tooth, crown, veneer, or bridge. 

As to dependent claim 3, Sachdeva et al teaches the method as claimed in claim 
1 wherein the step (e) of adjusting the 3-dimensional model comprises adjusting size 
(orthodontic data to match the actual orthodontic size, column 4 lines 31-32, figure 2), 
shape and position of the prosthesis in the 3-dimensional model (FIGS. 7 and 8. Note 
that an external positioning system may be used to obtain the orientation reference 
points). 

As to dependent claim 4, Sachdeva et al teaches the method as claimed in claim 
1 wherein the step (b) of obtaining the digital image comprises identifying key vertices of 
three or more teeth in the radiograph and fitting a vertices curve through the vertices 
(determine the scaling factor. For example, the differences in area formed by the 
triangles may be used to generate the scaling factor, the coordinate differences 
between each of the vertices of the triangle may be utilized, column 4, lines 46-49). 

As to dependent claim 5, Sachdeva et al teaches the method as claimed in claim 
4 wherein the step (c) of overlaying comprises overlaying the vertices curve over the 3- 
dimensional image whereby the curve is used in step (d) to determine mis-alignment 
(the orientation reference points 62 and 66 will be subsequently used to map the digital 
image of the orthodontic structure, column 5, lines 50-61 , note that in figure 8 the 
rotation 82 with respect to the x-y plane determines the mis-alignment). Moreover 
Sachdeva teaches the misalignment of the common features of the 3D model relative to 
the image of the object by projection (i.e. overlaying) the model onto an image of the 
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image of the object and applying a 3D morphing algorithm to correct for the 
misalignment (Fig 9,element 100 and Fig 8,element 82). 

As to dependent claim 6, Sachdeva et al teaches the method as claimed in claim 
1 wherein the step (b) of obtaining the digital image comprises identifying the center of 
mass points of three or more teeth in the radiograph and fitting a center of mass curve 
through the center of mass points (i.e. mid-point frenum, incisive papilla, rugae, cupid's 
bow, inter-pupillar midpoint, inter-commissural midpoint, inter-alar midpoint, prone 
nasale, sub-nasale, dental mid-line point, a fixed point on a bone, a fixed bone marker 
such as implants that resulted from a root canal, oral surgery, etc.( column 8, lines 14- 
25). Thus, the center of mass point can be any of these reference point. 

As to dependent claim 7, Sachdeva et al teaches the method as claimed in claim 
6 wherein the step (c) of overlaying comprises overlaying the center of mass curve over 
the 3-dimensional image such that the center of mass curve is used in step (d) (scaled 
data id mapped to a coordinate system based on at least two reference points, column 
8, lines 26-27) to determine mis-alignment (integrated simulation model to determine 
alignment, column 8, lines 36-37). 

As to dependent claim 8, Sachdeva et al teaches the method as claimed in claim 
1 wherein the step (a) of obtaining the digital image comprises forming an outline of 
three or more teeth in the radiograph, and wherein the outline is used in step (d) to 
determine mis-alignment (i.e. edges, cusps etc.. ..column 8, line 12; note that the crown 
is roughly triangular in outline; the incisor edge is nearly a straight line, though slightly 
crescent shaped). 
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As to dependent claim 10, Sachdeva et al teaches the method as claimed in 
claim 9 wherein the horizontally aligned vertical reference is located relative to the 
highest point on the teeth and to the position of the gum line (the data is scaled based 
on the at least one scaling reference i.e. horizontal aligned vertical reference where 
surface data which may be obtained as video data is scaled first, column 7, lines 47-51 , 
note that video data includes information regarding the teeth surface, gum surface, lips 
surface and facial surface, column 7, lines 35-36). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

5. Claims 9 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sachdeva in view of Rubbert et al. (U.S. Patent No. 4,648,640). 

As to dependent claim 9, note the discussion of Sachdeva above, Sachdeva et al. 
disclose the method for producing a three-dimensional digital model of an orthodontic 
patient; (column 3, lines 47-48) by determining a scaling factor for the orthodontic data. 
As shown, an actual tooth 32 is marked with a marking 34. The marking 34 is of a 
substantial size to be adequately measured (column 4, lines 64-67). Sachdeva does not 
teach the use of displacement to create a template or fixture. Rubbert et al. clearly 
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teaches the step of measuring the displacement of one or more key points on each 
tooth in the digital image from a horizontally aligned vertical reference (single set of 
points defining the boundaries of the tooth, column 50, lines 42-43), and using the 
displacement to form a template or fixture (template tooth, figures 58A-58F) that can be 
used to check the fit of the prosthesis fabricated from the adjusted 3-dimensional model 
relative to the gum line (the proper axial rotation of the template tooth to have it fit 
properly with respect to the tooth column 50, lines 46-48). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
the template tooth as taught by Rubbert et.al to the scaling factor of Sachdeva to make 
sure that the algorithm works even if there are significant differences between the 
original template tooth and scanned point cloud (column 51 , lines 5-8). 

As to dependent claim 1 1 , Sachdeva et al teaches the varying amount of 
distortion from tooth to tooth depending on the distance of the tooth from the film, the 
angle of x-ray transmission etc. and he also explained that to get more accuracy one 
has to map the two dimensional tooth images on to the three dimensional model, 
multiple angle of the tooth should be used (column 5, lines 48-52). But Sachdeva does 
not teach that the distance of the teeth is independent from the gum line. Rubbert et al. 
clearly teaches the horizontally alignment vertical reference in an arbitrary distance from 
the teeth independent of the gum line (the calibration relationship of the scanner that 
gets distance information in X and Y directions, for the numerous portions of the pattern, 
column 9, lines 6-8) note that the teeth are separated from each other and from the 
gums, they can be individually manipulated, column 6, lines 48-49). Therefore, it would 



Application/Control Number: 10/606,709 Page 8 

Art Unit: 2624 

have been obvious to one of ordinary skill in the art at the time the invention was made 
to use these calibration relationships as taught by Rubbert et al to the distance of the 
tooth from the film of Sachdeva that could be equivalently represented by one or more 
mathematical functions as will be apparent to those skilled in the art (column 9, lines 11- 
13). 

Response to Arguments 

6. Applicant's arguments filed December 5, 2006 have been fully considered but they 
are not persuasive. 

Rejection Under 35 U.S. C. 3102 

As to Deficiencies of Sachdeva- Independent Claim 1, applicant argues that the 
" The present application presumes the existence of a three-dimensional model of one 
or more teeth of a patient, including the candidate(s) for a prosthesis, and additionally 
makes use of dental radiographs to geometrically describe the vertical alignment of a 
patient's teeth, which provides the precise curvature data (of the teeth as part of the 
dental arch). By projecting the x-ray, a fitted curve, an outline of the teeth, or 
displacement from a horizontally aligned vertical reference onto the 3-D computer 
representation of the prosthesis (prior to fabrication), the vertical alignment of the arch 
(as indicated by the size, shape, position and orientation of the teeth) can be confirmed 
and/or adjusted." Examiner agree with applicant that Schadeva produces a three 
dimensional model of an orthodontic patient whereas applicants presumes the 
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existence of a three dimensional model of teeth of a patient but Schadeva teaches a 
memory where the obtained data are stored and adjusted through a coordinate system 
to produce the three -dimensional digital model, column 6, lines 52-65 and column 10, 
lines 55-67). Note that a true three dimensional image can be obtained by x-ray 
technique such as CT ( column 5, lines 16-17). 

Applicant argues that "the simple scaling procedure of Sachdeva does not effect 
any adjustment of the teeth individually as to adjacent teeth, but only as part of an 
adjustment to the whole orthodontic entity. In order to adjust the shape and mis- 
alignment of a single tooth (or a group of teeth) that is a candidate for prosthesis, there 
is a need for tooth-to-tooth points for a longitudinal examination of the mouth. As can be 
seen in Figures 1, 3, 4, 6, 7, 9, 1 1 and 12, the vertical and horizontal mis-alignment of at 
least three teeth in the 3-dimensional model is determined relative to the digital image 
obtained from the radiograph - where, e.g., the middle tooth (or teeth) is the candidate 
for the prosthesis (e.g., a crown or a bridge), as especially shown in FIGS. 11 and 12." 

Where is in the reference of Schadeva showing that the scaling procedure is 
based on an assumption that the video data has linear error (i.e. misalignment) term in 
each of the x, y, z axis such that the scale occurs for EACH teeth as well as the other 
aspects of the orthodontic structure of the patient, column 4, lines 50-62). Note that the 
orthodontic data includes three-dimensional graphical surface image of the orthodontic 
structure which may be as video data using light scanner laser scanner, ultra sound 
scanner, thus the scalor factor can take the measurement of the gum line and how high 
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the tooth is above the gum line. Examiner totally disagrees with applicant's argument 
above. 

Moreover, applicant amended claim 1 part (e) in order "to adjust the 3D model to 
correct the shape and mis-alignment, thereby producing an adjusted 3-dimensional 
model of the prosthesis that is corrected for the vertical and horizontal alignment of the 
teeth adjacent to the prosthesis." Examiner believes that Schadeva teaches that the 
periodic three-dimensional scanning can be monitored and ADJUSTED as needed by 
the system in an efficient manner. As such, unexpected tooth movement (i.e. 
MISALIGNMENT) such as occurs when a patient does not cooperate or through 
biological changes, can be readily (column 9, lines 6-12). 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Inquiries 

8. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Nancy Bitar whose telephone number is 571-270- 
1041. The examiner can normally be reached on Mon-Fri (7:30a.m. to 5:00pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Mancuso can be reached on 571-272-7695. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Nancy Bitar 



02/04/2007 
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